Hansschlegelia beijingensis sp. nov., an aerobic, pink-pigmented, facultatively methylotrophic bacterium isolated from watermelon rhizosphere soil T belonged clearly to the genus Hansschlegelia and was most closely related to Hansschlegelia zhihuaiae (97.3 % similarity to the type strain). The predominant respiratory quinone was ubiquinone 10 (Q-10) and the polar lipid profile was composed of the major lipids diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine and phosphatidylcholine. The major fatty acids were C 18 : 1 v7c (41.3 %), C 19 : 0 cyclo v8c (30.6 %) and C 16 : 0 (19.1 %). The G+C content of the DNA was about 64.4 mol%. DNA-DNA hybridization experiments showed 34.4 % relatedness between strain PG04 T and H. zhihuaiae DSM 18984
T
. The results of physiological and biochemical tests and differences in fatty acid profiles allowed clear phenotypic differentiation of strain PG04
T from the most closely related species in the genus, H. zhihuaiae. Strain PG04 T therefore represents a novel species within the genus Hansschlegelia, for which the name Hansschlegelia beijingensis sp. nov. is proposed, with the type strain PG04 T (5DSM 25481 T 5ACCC 05759 T ).
The genus Hansschlegelia was proposed by Ivanova et al. (2007 Ivanova et al. ( , 2010 , and the genus belongs to the family Methylocystaceae (Bowman et al., 1993; Bowman, 2006) in the class Alphaproteobacteria. At the time of writing, there were two species in the genus, Hansschlegelia plantiphila (Ivanova et al., 2007 (Ivanova et al., , 2010 and H. zhihuaiae (Wen et al., 2011) . Members of the genus have been isolated from various environmental habitats, including plants and soil, and are able to grow on one-carbon compounds. During an investigation of the diversity of pink-pigmented, facultatively methylotrophic bacteria in the plant rhizosphere, a novel strain, designated PG04 T , was obtained. The results of our polyphasic taxonomic study indicate that this strain represents a novel species of the genus Hansschlegelia.
Strain PG04
T was isolated from rhizosphere soil of watermelon planted in a greenhouse in the Daxing district of Beijing, PR China. For isolation, 10 g soil sample was suspended in 100 ml sterile water, stirred for 30 min, serially diluted using the standard dilution plating technique and spread on plates of mineral medium K [l
21
: 2.0 g (NH 4 ) 2 SO 4 , 2.0 g KH 2 PO 4 , 0.5 g NaCl, 0.125 g MgSO 4 . 7H 2 O, 0.002 g FeSO 4 . 7H 2 O, pH 7.2, supplemented with 0.5 % (v/v) methanol; Doronina et al., 1998 ]. Inoculated plates were incubated at 30 u C for 1 week. Observation was done daily from the time of inoculation. Pink or light-pink colonies that appeared on the plates were then picked and restreaked on fresh medium, until 3These authors contributed equally to this work. pure cultures were obtained. Strain PG04
T was selected and the pure culture was maintained at 280 u C in 30 % (v/v) glycerol. H. zhihuaiae DSM 18984
T was used as a reference strain for comparative studies.
Colonial properties of the isolate were observed on mineral medium K agar plates with methanol. Cells morphology was examined by light microscopy and scanning electron microscopy. Gram staining was determined using the bioMérieux Gram stain kit according to the manufacturer's instructions. Growth was tested at 5, 10, 25, 30, 35, 37 and 40 u C on mineral medium K agar to which methanol was added at 0.5 % (v/v) (Doronina et al., 1998 ) and pH tolerance was tested using the same medium adjusted to pH 5. 0, 6.0, 6.5, 7.0, 7.5, 8 .0 and 9.0. Utilization of sole carbon sources was determined as described by Zhou et al. (2007) . Physiological and biochemical characteristics were tested using the API 20 NE and API ZYM kits (bioMérieux) and the Biolog GEN III microtest system according to the manufacturers' instructions.
For determination of its cellular fatty acid composition, strain PG04
T was incubated for 8 days at 30 u C on a mineral medium K agar plate. Cellular fatty acids were derivatized to methyl esters (Sasser, 1990) and analysed by GC (Hewlett Packard 6890) using the Microbial Identification System (MIDI; Sherlock version 6.0) software package. Polar lipids were extracted according to the method of Minnikin et al. (1984) and identified by separation with two-dimensional TLC followed by spraying of the chromatogram with appropriate detection reagents (Collins & Jones, 1980) . Respiratory quinones were extracted according to the method of Collins et al. (1977) , purified by TLC and analysed by HPLC as described by Collins & Jones (1980) . Preparation of genomic DNA was carried out according to the method of Marmur (1961) . The G+C content of the DNA was determined using the thermal denaturation method (Marmur & Doty, 1962) with DNA from Escherichia coli K-12 as a control. DNA-DNA relatedness was determined by the initial renaturation rate method in 26 SSC (De Ley, 1970) .
A loop of biomass was scraped off a mineral medium K agar plate, suspended in 400 ml double-distilled water and lysed by boiling for 10 min and freezing for 5 min. Following centrifugation, the supernatant was used as the template for PCR. The 16S rRNA gene was amplified using the universal primers 27F and 1492R (Lane, 1991) . Purified PCR products approximately 1.5 kb in length were cloned into pGEM-T and sequenced by machine (ABI 3730). The almost-complete 16S rRNA gene sequence (1459 bp) was determined by direct sequencing and compared with available 16S rRNA gene sequences in the EzTaxon database (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . Phylogenetic analysis was performed using the software package MEGA 4.1 after multiple alignment of the sequence data with CLUSTAL_X (Thompson et al., 1997) . Phylogenetic trees based on the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) methods were reconstructed by using the bootstrap test of phylogeny with 1000 replicates.
Morphological, cultural, physiological and biochemical characteristics of strain PG04
T are given in the species Table 1 . Phenotypic characteristics that differentiate strain PG04 T from other members of the genus Hansschlegelia
Strains: 1, PG04 T ; 2, H. zhihuaiae S 113 T (all data from this study, except data for major fatty acids, phospholipids, DNA G+C content, NaCl tolerance, temperature range, pH range and cell morphology were obtained from Wen et al., 2011) ; 3, H. plantiphila S 1 T (Ivanova et al., 2007) . +, Positive; (+), weakly positive; 2, negative; PME, phosphatidylmonomethylethanolamine. T can be differentiated easily from the most closely related species in the genus, H. zhihuaiae, by differences in their fatty acid profiles ( Table 2 ).The dominant phospholipids were diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), phosphatidylethanolamine (PE) and phosphatidylcholine (PC) (Fig. S1 , available in IJSEM Online). Its predominant respiratory quinone was ubiquinone 10 (Q-10). The DNA G+C content of PG04 T was 64.4 mol%. Genomic DNA relatedness between PG04
T and H. zhihuaiae DSM 18984 T was 34.4 %, which is below the recommended value of 70 % for species definition (Wayne et al., 1987) .
The complete 16S rRNA gene sequence (1459 bp) of strain PG04
T was determined. The neighbour-joining phylogenetic tree (Fig. 1) reconstructed from 16S rRNA gene sequences from all species of the genus Hansschlegelia and some other species within the family Methylocystaceae (Bowman et al., 1993; Doronina et al., 1998 Doronina et al., , 2001 Xie & Yokota, 2005; Dedysh et al., 2007) showed that strain PG04
T clearly belongs to the genus Hansschlegelia; the strain showed 97.3 % 16S rRNA gene sequence similarity to its closest neighbour, H. zhihuaiae S 113
T . The topologies of phylogenetic trees reconstructed using the maximumparsimony and maximum-likelihood methods also showed that strain PG04
T formed a stable clade with members of the genus Hansschlegelia (Figs S2 and S3 ).
Based on the above results, we conclude that strain PG04 T represents a novel species within the genus Hansschlegelia, for which the name Hansschlegelia beijingensis sp. nov. is proposed.
Description of Hansschlegelia beijingensis sp. nov.
Hansschlegelia beijingensis (bei.jing.en9sis. N.L. masc. adj. beijingensis of or pertaining to Beijing, where the type strain was isolated).
Cells are Gram-negative-staining, aerobic, short rods, approximately 0.6-0.8 mm wide and 0.9-1.4 mm long 
Methylopila jiangsuensis JZL-4 T (FJ502233)
Methylopila capsulata IM1 T (AF004844)
Methylopila helvetica VKM B-2030 T (AF227126)
Albibacter methylovorans DSM 13819 T (AJ878069)
Hannschlegelia beijingensis PG04 T (JQ034346)
Hansschlegelia zhihuaiae S 113 T (DQ916067)
Hansschlegelia plantiphila S 1 T (DQ404188)
Pleomorphomonas oryzae F-7 T (AB159680)
Pleomorphomonas koreensis Y9 T (AB127972)
Beijerinckia indica ATCC 9039 T (M59060)
Methylocystis heyeri H2 T (AM283543)
Methylocystis parvus NCIMB 11129 T (Y18945)
Methylosinus trichosporium NCIMB 11131 T (Y18947)
Methylosinus sporium The type strain, PG04 T (5DSM 25481 T 5ACCC 05759 T ), was isolated from rhizosphere soil of watermelon sampled from a greenhouse in Daxing district, Beijing, PR China. The DNA G+C content of the type strain is 64.4 mol%.
S-3400N 5.00kV 5.4mm x 20.0k SE 14:51 2.00 mm . Cells were grown in liquid mineral medium K at 30 6C for 7 days. Bar, 2 mm.
